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IN THK UNITED STATES PATENT AND TRADEMARK OFFICE 

Serial No.: 10/736,386 

I'ilcd: December 15,2003 

l itlc: METHOD FOR CALCULATING 

HIC H-RESOLUTION WAFER 
PARAMETER PROFILES 

Invcntoi-s: Bruce Whitefield ct al. 

Art Unit: 2128 

Examiner: 1 lugli M. Jones 

Ally. Ret: 03-1345 

AMENDED APPEAL BRIEF 

Commissioner lV)r Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Ihc above-captioned patent application is res]-)ectfully submitted to the Honorable lioard 
of Patent Appeals and Interferences after final rejection by iixamincr Hugh M. .Ion.cs, Oroup Ail 
Hiiit 2128, refusing allowance of the claims as presented and amended in the above-captioned 
patent application. A copy of the claims in issue is included herewith in the Appendix. 

The present Amended Appeal Brief is in reply to the Notification of Non-Compliant 
Appeal Brief mailed on .kily 14, 2009 and is in furtherance of the Notice of Appeal llled in this 
case on May 12, 2009. 
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The Commissioiiei- is authoi izcd to charge payment of any fee required in connection 
with this appeal to Deposit Account No. 12-2252. 

Tiiis brief contains the following items under the following headings and in the order set 
forth below (37 CFR 41.37): 





Real party in interest; 


ii. 


Related appeals and interferences; 


iii. 


Status of claims; 




Status ()(■ the amendments; 


V. 


Summary of the claimed subject matter; 


vi. 


Grounds of rejection to be reviewed on appeal; 


vii. 


Argument; 


viii. 


Claims appendix; 


ix. 


lividenee appendix; and 


X. 


Related proceedings appendix. 



The fmal page of this brief bears the attorney's signature. 

I. REAL PAR rv IN IN 1 ERES F 

fhe real party in interest is the Assignee of the present patent application, LSI 
Corporation, a corporation organized and existing under the laws of the State of Delaware, 
having its principal place of business at 1621 Barber Lane, Milpitas, California 9.5035. 
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11- RELATED APPEALS AlVfi INTFJ^F ElUj:NrES 

There are no other pending, related appeals or interferenees known to the Appellant, 
Appellant's legal repiesentative, or Assignee whieh will direetly affeet, be dircetly affected by, or 
have a bearing on the Board's decision in the pending appeal. 

in. STATUS OF THE CLAIMS 

There are twenty-one (21) claims pending in the present application, claims 1-21, whieh 
stand finally rejected and are on appeal. 

IV. STATUS OF THE AMENDMENTS 

The claims were amended on September 4, 2008 in response to the Office Action mailed 
July 7, 2008. The Examiner then issued an Advisory Action on September 1 1, 2008. Applicant 
filed a Request for Continued l^xamination and Response to Advisory Action on October 7, 

2008. The Amendment filed on September 4, 2008 was considered by the Examiner and the 

l ixaminer issued another Office Action on October 20, 2008, maintaining tlie rejection of each of 
the pending claims. Applicant submitted arguments in response to the October 20, 2008 Office 
Action on Januaiy 20, 2009, and the lixaminer then issued another Office Action on March 5, 

2009, maintaining the rejection of each of the pending claims. Applicant filed a Notice of 
Appeal and Pre- Appeal Brief Request for Review on May 12, 2009. 
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V. SUMMARY OF THE CLAIMEn SUBJECT MATTER 

The present invenlion generally a metlK>d for calculating high-resolution wafer parameter 
profiles. The present invention provities a method to utilize data from many different die sizes 
antl products so that highly detailed wafer profiles can he generated that have an improved signal 
to noise ratio and spatial resolution. Instead of heing limited to single die size like normal wafer 
maps, this method takes advantage of mull i pie die sizes and their variation in placement on tlie 
wafer to increase the information available about the wafer patterns. 

Support for independent elaini 1 ean be found, among other places, at the locations 
indicated in parentheses: 

1 . A method for calculating high-resolution wafer parameter profi Ics comprising the 
steps of: 

a) defming an appropriate product/device input datasel for a plurality t)f dilTerent die 
sizes and products, wherein the dataset comprises physical correlation reference points 
comprising information relating to the size of each die in two directions as well as the location of 
at least one of the comers of each die (among other places, page 8, lines 1 -21 of page 9, and 
reference numeral 102 of Figure 1); 

b) collecting a tlie level yield bin dataset for one of the products/devices dellned in 
step (a) by using the product/device input dataset to generate a table of data for the lots and 
wafers of said one of the products/devices with a virtual die coordinate for each die and a 
corresponding value (among other places, the last three lines of page 9, page 10, and reference 
numeral 104 of Figure 1); 

e) calculating a single composite value for each said virtual die coordinate (among 
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other places, page 1 1 , and reference numeral 1 06 of Viguvc 1 ); 

d) defining where on a virtual die it is desired to assign a composite value (among 
other places, lines 1-10 of page 13, and reference numeral 1 10 of Figure 1); 

c) calculating physical coordinates for each die value using the corresponding virtual 
coordinate and a physical translation key (among other places, lines 11-15 of page 1 3, page 14, 
lines 1-17 of page 15, and reference numeral 1 12 of Figure 1); 

f ) repeating steps (b), (c), (d) and (c) for cacli of said die sizes and products de li ncd 
in step (a) (among other places, lines 1 8-21 of page 1 5, and reference numeral 1 14 of Figure 1 ); 

g) merging the data from a plurality of illes into one file (among other places, lines 
1-3 of page 16, and reference numeral 1 16 of Figure 1); 

h) defining a grid (among other places, lines 4-7 of page 16, and reltrencc numeral 
118 of Figure 1); 

i) creating a table with all possible grid coordinates that would lit on a production 
wafer (among other places, lines 8-1 1 of page 16, and reference numeral 120 of Figure 1); 

j) de fining a smoothing algorithm (among other places, lines 12-16 of page 1 6, lines 
1-14 of page 1 7, and reference numeral 122 of Figure 1); 

k) calculating the smoothed value for each point on the grid from the combined data 
(among other places, lines 16-19 of page 17, page 18, lines 1-6 of page 19, and refe-ence numeral 
124 of Figure 1); and 

1) plotting a wafer profile (among other places, lines 7-13 of page 19, and reference 
numeral 126 of Figure 1). 



5 



VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAl. 

Claims 1-21 are pending In the application. Claims 1-2 and 5-21 stand rejected under 35 
IJ.S.C. § 102(b) as being anticipated by United States Patent No. 5,864,394 (Jordan, 111 et al.), 
claim 3 stands rejected under 35 IJ.S.C. § 103(a) as being unpatentable over Jordan, III el al. in 
view of United States Patent No. 6,885,950 (Misutakc ct al.), and claim 4 stands rejected under 
35 I J.S.C:. 1 03(a) as being unpatentable over Jordan, III et al. in view of United States Patent No. 
7,065,239 (Maayaetal.). 

Vll. ARCIJMENT 

In response to the third Office Action which was mailed on October 20, 2008, Applicant 
argued that the claims are patentable over the rererences cited by the Hxaminer. Although the 
Hxaminer maintained liis rejection of the claims in the Final Ottlee Action which was mailed on 
March 5, 2009, Applicant requests reconsideration of the following arguments. 

Claim 1 specifically claims, among other things, the step of defining an appropriate 
product/device input dataset for a plurality of dilfercnt die sizes and products, wherein the dataset 
comprises inforiiialion relating to the size of each die in two directions as well as the location of 
at least one of the corners ofeaeh die. Claim 1 also claims using this dataset to generate a table 
of lots and wafer of a product/device with a virtual die coordinate for each die and a 
coiresponding value. 
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Tn the Office Action, the Examiner asserted that Figure 7 of Jordan, III ct al. discloses 
"information relating to the size of each die in two directions as welJ as the location of at least 
one of the corners of each die." While this may he true. Applicant is not merely churning that. 
Applicant is claiming the step of defining an appropriate product/device input datasct for a 
plurality of diflbrent die sizes and products (wherein the dataset comprises physical correlation 
reference points comprising information relating to the si/.e of each die iji two directions as well 
as IhG location of at least one of the corners of each die), and collecting a die level yield bin 
datasct for one of the products/devices hy using the product/device input dataset to generate a 
table of data for the lots and wafers of said one of the products/devices with a viitual die 
coordinate for each die and a con-csponding value. 

I'igure 7 of Jordan, 111 et al. merely illustrates a wafer, and the fact that it includes a 
repeating pattern (see col. 1 2, lines 37-43). figure 7 of Jordan, 111 et al. discloses a plurality of 
dies on a wafer and thtit the dies have corners, etc., but does not disclose providing a dataset 
which comprises information relating to the size of each die in two directions as well as the 
location of at least one of the corners of each die. 

Applicant respectfully submits that Jordan, U\ cf al. fails to disclose defining a dataset as 
recited in claim 1 (i.e., one which comprises physical correlation reference points comprising 
information relating to the size of each die in two directions as well as the location of al least one 
of the corners of each die), let alone using the dataset as recited in claim 1 (i.e., to generate a 
table of data for the lots and wafers of said one of tlie products/devices with a virtual die 
coordinate for each die and a corresponding value). 
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Additionally, Applicant respectfully submits that Jordan, III et al. is very different from 
the present invention. Jordan, III et al. deals wilh scanning for anomalies. That is not what the 
present invention is directed to. In contrast, the present invention is directed to calculating high- 
resolution wafer parameter profiles. 

Figure 7 of Jordan, III et al. merely illustrates a wafer, and the fact that it includes a 
plurality of dies on a wafer and that the dies have corners, etc. However, no where is it disclosed 
or suggested to provide a dataset whicli comprises information relating to tiic size of each die in 
two directions as well as the location of al least one of the corners of each die, and using this 
dataset to generate a table of data for the lots and wafers of said one of the products/devices with 
a virtual die coordinate ibr each die and a corresponding value. 

Applicant respectfully subinils that the pending claims are patentable over the cited 
references and are allowable. In view of the above remarks, Applicant respectfully requests that 
the present application be passed to issuance. 



VIII. CLAIMS APPEN DIX 

] . A method for calculating higln-esolutitin wafcr parameter profiles comprising the steps 
of: 

a) defining an appropriate product/device i nput dalaset for a phiraUty of dilTerent die 
sizes and products, wherein the dataset comprises physical correlation reference points 
comprising information relating to the size of each die in two directions as well as the location of 
at least one of (he corners of each die; 

b) collecting a die level yield bin dataset for one of the products/devices defined in 
step (a) by using the product/device input dataset to generate a table ol'data for the lots and 
wafers of said one of tlie products/devices witii a virtual die coordinate for each die and a 
corresponding value; 

c) calculaling a single composite value for each said virlual die coordinate; 

d) defining where on a virtual die it is desired to assign a composite value; 

e) calculating physical coordinates for each die value using tlie corresponding virtual 
coordinate and a physical translation key; 

0 repeating steps (b), (c), (d) and (e) ft)r each of said die sizes and products dcl ined 
in step (a); 

g) merging the data from a plurality of files into one file; 

h) defining a grid; 

i) creating a table with all possible grid coordinates that would fit on a production 

wafer; 

j ) de fi n i ng a sm ooth i ng al go rith m ; 
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k) calculating the smoothed value for each point on the giid from the combined data; 

and 

1) plotting a wafer prodlc. 

2. A method as defined in claim 1 , further including the step of normalizing the composite 
die values so that they are mcrgcable with values from the other products. 

3. A method as defined in claim 2, wherein a Poisson Defect Density normalizing algorithm 
is used to perform the step of normalizing the composite die vakies so that they are mergcabie 
with values from the other products. 

4. A method as defined in claim 2, wherein a max-min scaling normalizing algorithm is 
used to perform the step of normalizing the composite die values so that they are mergcabie with 
values from the other products, 

5. A method as defined in claim 1 , wherein said appropriate product/device input datasct of 
step (a) are defined by a variety of devices with die level data and different die sizes. 

6. A method as defined in claim I , wherein said appropriate product/device input dataset of 
step (a) are defined by products/devices which i-eprescnt the same process How to be modeled. 
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7. A method as defined in claim ] , wherein said appropriate product/device input dataset of 
step (a) are defined by a number of lots from eaeh device to calculate an average result value for 
each die. 

8. A method as defined in claim 1 , wherein said appropriate product/device input datasct of 
step (a) are defined by die si/c for each device. 

9. A method as defuied in chiim 1 , wherein said appropriate product/device input datasct of 
step (a) are defined by at least one reference physical corielation point between a specific virtual 
coordijiate and an actual physical location on the wafer. 

1 0. A method as defined in claim 1, wherein said calculated single composite value for each 
die coordinate from step (c) is an average of the data irom all the individual lots and wafers 
corresponding to the die site. 

U . A method as defined in claim 1, wherein said calculated single composite value for each 
die coordinate from step (c) is a max of the data from all the individual lots and waters 
corresponding to the die site. 

12. A method as defined in claim I , wherein said calculated single composite value for each 
die coordinate from step (c) is a sum of the data from all the individual lots and wafers 
corresponding to the die site. 
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13. A method as defined in claim 1 , wherein said calculated single composite value for each 
die coordinate from step (c) is a percentage of the data from all the individual lots and wafers 
corresponding die site, 

14. A method as dcfmed in claim 1, wherein said composite value from step (d) is assigned to 
a corner of the die nearest an edge of the wafer. 

1 5. A method as defined in claim I , wherein said composite value from step (d) is assigned to 
a corner of the die nearest a center of the wafer. 

16. A method as dcllncd in claim 1, wherein said composite value from step (d) is assigned 
from a center of the die. 

1 7. A method as dcfmed in claim 1 , wherein a Cartesian coordinate system is used to 
calculate physical coordinates from step (e). 

1 8. A method as tiefined in claim 1 , wherein a polar coordinate system is used to calculate 
physical coordinates from step (c), 

1 9. A method as defined in claim 1 , wherein the wafer profile is scaled, in accordiuice with 
step (1), in equal increments of a range of values. 

20. A method as defined in claim 1 , wherein the wafer profile is scaled, in accordance with 
step (1), in equal percentiles of the data. 
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21 . A inetliod as dcilned in claim 1 , wherein the wafer profile is plotted, in accordance with 
step (1), to show a tlirec-dimcnsional contour map of the data. 
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IX. EVIDEMCE APPI:N1)1X 

There was no evidence presented during prt)sccution. 



X. RELATED PRQCEEDINCiS APPENDIX 

There are no other pending, related appeals or interferences known to the Appellant, 
Appellant's legal representative, or Assignee which will directly affect, be directly affected by, or 
have a bearing on the Board's decision in the pending appeal. 



In summary, the prior art cited by the l^xamincr does not anticipate or render obvious the 
claims of the present invention because it does not disclose or suggest calculating high-resolution 
wafer parameter proillcs. 

Therefore, Appellant rcspcctfiiJly requests that llie Board: 

1 . Direct the Examiner to withdraw the rejection of claims 1 -2 and 5-2 1 in the 
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application under 35 U.S.C. § 102(b). 



2. 



Direct the lixamincr to withdraw the rejection of claims 3 and 4 in the application 



under 35 U.S.C. § 103(a). 



3. 



Direct the Examiner to proceed with issuance of the present application. 



This Appeal Brief is respectfully submitted by: 



Attorneys for Applicant/Appellant 



Date: July 23. 2009 




Wl' 



nT,ACKSTONB & MARR, ETD. 
105 West Adams Street, Suite 3600 
Chicago. Illinois 60603-6299 
(312) 704-1890 
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